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(54) PLASTIC PLATE-MADE LIGHT EMITTING BODY 

(57)Abstract: 

PURPOSE: To obtain a light emitting body made of a transparent weather resistant plastic plate. 
CONSTITUTION: This light emitting body contains a white pigment, a fluorescent dye and if necessary the 
other dye, has a lighting means existing inside, has the ratio of surface to volume (0:V) smaller than 6:X 
(where, X is the min. cross-section in the plane where the lighting means exists) and is made of the 
transparent weather resistant plastic plate, particularly polymethyl methacrylate cast molding member. The 
light emitting body is used for, for example, a neon sign, an instruction plate, a traffic control sign and a 
signal plate. 
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l.This document has been translated by computer. So the translation may not reflect the original precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the emitter which is characterized by for this emitter having a lighting means inside in the emitter which 
consists of the plastics plate containing white pigments and a fluorescence color, and having a surface area-pair- 
volume-ratio [X expressing the minimum cross section within the field where a lighting means exists here] smaller than 
6:X and which consists of a plastics plate. 

[Claim 2] The emitter according to claim 1 with which other colors exist with white pigments and a fluorescence color. 
[Claim 3] Plastics is an emitter according to claim 1 or 2 which is polymethylmethacrylate. 
[Claim 4] The plastics containing white pigments and a fluorescence color is an emitter given [****] in either to 
******** and claims 1 -3 as a layer on a base material. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention consists of a plastics plate and polymethylmethacrylate [ which contains other 
colors especially depending on white pigments, a fluorescence color and the case ] -plate, and relates to the emitter 
which can shine with the slight structure depth (Bautiefe) uniformly. This emitter is the field of a neon sign, or it is 
used in order to obtain a traffic sign or a signal indicator. 
[0002] 

[Description of the Prior Art] Use of the fluorescence color combined with the white pigments for the formation of 
optical ** of plastics is well-known from the former (for example, refer to KEschle, Plastverarbeiter 21(7), and 629 - 
632 pages (1970)). the West Germany patent application public presentation (DE-OS) No. 2710379 detail in the letter - 
- a titanium dioxide and a fluorescence color — having — the polycondensation and the continuing melt spinning of 
mixture of a polyester component and said additive — ** — the polyester fiber in which it is white, is manufactured and 
deals is indicated. 

[0003] Fusion mixing of polyethylene, polypropylene, a glass fiber, a calcium carbonate, a titanium dioxide, and a 
fluorescence color and supply of the Japanese paper substitute by the continuing extrusion of a thin film are indicated 
by the JP,49-052868,A specification. 

[0004] The colored round bar which consists of acrylic glass which contains a fluorescence color a condition [ having 
transparent plastic material and the lengthwise direction band which the round bar has covering material especially, and 
may be colored additionally ] is indicated by the Europe (patent EP) No. 171776 specification. 

[0005] The fluorescence nature covering material which consists of the fluorescence color, the calcium sulfite, acrylate- 
polymer, and solvent in dispersion liquid, and has the outstanding fluorescence and lightfastness is indicated by JP,53- 
133240,A. 

[0006] Traffic - which has the small light source in the plastics emitter (Leuchtkoerper) which changes from 
fluorescence color content or completely transparent plastics to the Europe patent (EP-OS) No. 72949 specification, 
and an indication sign plate are indicated. The external surface of this indicator plate may be covered with the 
reflexibility ingredient, for example, a white-pigments content layer, at that front-face side. 
[0007] The Plastic solid which changes from the polymethylmethacrylate-molding material containing an organic 
fluorescence color to JP,63-004583,B, for example, a plate, the film, a rod, tubing, or fiber is indicated. The light which 
has the large wavelength spectrum absorbed with this Plastic solid is changed into the light of the tidal-wave length 
who has a narrow wavelength spectrum. 

[0008] On the German (utility model G) No. 9103495.7 specifications It has the light source which illuminates the 
principal plane (Hauptflaeche) made from translucency plastics illuminated from a background, and this at least one 
principal plane. It is arranged so that this light source's being direct and the light which comes out may be distributed to 
an ununiformity on the background of a principal plane. And are parallel to it. from the plastics plate ingredient which 
has a reflection factor with this larger principal plane than 80%, an absorption coefficient smaller than 10%, and 
transmission smaller than 10% changing — after this principal plane — The lighting system on condition of the field 
of the white which has a larger reflection factor than 80% being arranged is indicated. 
[0009] 

[Elements of the Invention] In a neon sign, efforts to lessen energy expenditure of a lighting means (Leuchtmittel), for 
example, the Hakko LGT, or a fluorescent light as much as possible are made with an emitter which is used for a signal 
indicator. Therefore, efforts to make spacing between a lighting means and an emitter wall (= emitter front face) as 
small as possible are made. For that, the emitter-wall which carries out dispersion control of the light and prevents 
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punctiform transparency of the light source in connection with this is required. This is solved by spreading the 
spreading-usually-spacing between light source and emitter wall ******** structure depth (Bautiefe). In order for this 
to secure the uniform lighting of all emitter walls, it should have the luminous radiation of energy expenditure nature 
with the high light source (the optical reinforcement of the punctiform light source is inversely proportional to the 
square of distance, and decreases). 

[0010] The polyester plastic which contains the white-pigments titanium dioxide and fluorescence color of a 
publication on the West Germany patent application public presentation (DE-OS) No. 2710379 specifications has low 
suitable nature to an emitter on account of the inadequate transparency and the low translucency accompanying it. 
[001 1] It has transparency also with a Japanese paper substitute [ given in JP,49-94027,A ] inadequate in order to use it 
as an emitter, and configuration stability. A fluorescence color is contained on the Europe (patent EP) No. 171776 
specifications, and the solid round bar which consists of the transparence plastic material which has the band which has 
covering material is indicated. The use as an emitter which has a lighting means inside is eliminated by the solid round 
bar [ this ] mode. 

[0012] Fluorescence nature covering material like the publication to JP,53-133240,A given by dispersion liquid has the 
thickness which is too thin for guaranteeing effective diffusibility light scattering. The plastics-emitter given in the 
Europe patent (EP-PS) No. 72949 specification may contain the fluorescence color, and consists of plastics which may 
have the white-pigments content layer in contact with the front face of the outside, or [ not having transparency by this 
white-pigments layer's carrying out an operation of a light reflex, and ****ing ] -- or it only has the limited 
transparency. 

[0013] A Plastic solid given in a JP,63-004583,B specification consists of the polymethacrylate-molding material 
containing the organic fluorescence color which shifts the wavelength spectrum of the light absorbed with the Plastic 
solid in the large wavelength direction. This Plastic solid is not in the condition that light can be scattered. 
[0014] However, although lighting facilities given in the German (utility model G) No. 9103495.7 specification have 
uniformity with high brightness, according to this invention, they have the low permeability of the plastics plate 
ingredient which should have a high light reflex. This leads to decline in luminous efficiency. 

[0015] The technical problem which offers the emitter which guarantees the uniform brightness in the wall surface of 

an emitter by the slightest possible energy expenditure is solved with the emitter by this invention. 

[0016] It is the wall surface of the emitter which consists of the plastics plate which contains other colors depending on 

white pigments, a fluorescence color, and the case, and has a surface area-pair- volume-ratio (O [m2] :V [m3]) [X 

expresses the minimum cross section of the emitter within the field where a lighting means exists in it here] smaller 

than 6:X[m], and discovered uniform high and brightness being attained and getting. 

[0017] 

[Example] a formation of this illuminant sake — transparent - weatherproof plastics it was advantageously covered 
with the plate or the transparent plastics from polymethylmethacrylate ~ the transparence base material from glass, for 
example, silicate glass, is used advantageously. This transparent plastic contains 0.05 - 3 % of the weight by the case in 
a list 0.005 to 0.1% of the weight 0.1 to 5% of the weight advantageously 0.01-10 % of the weight of white pigments 
as an additive advantageous [0.01-5 % of the weight of color pigments ] advantageous [ 0.001 - 1 % of the weight of 
organic fluorescence colors ]. 

[0018] White pigments may be a titanium dioxide, a zirconium dioxide, zinc sulfide, lead carbonate, a basic lead 
sulfate, antimony oxide, barium sulfates, or such mixture. It is advantageous to use the titanium dioxide and barium 
sulfate of a rutile mold (it is related with this and is Kirk-Othmer, Encyclopedia of Chemical Technology, vol.7,801- 
814 page, the 31st edition, John Willy & Sons, and referring to the New York (1982)). 

[0019] As a fluorescence color, for example A stilbene derivative, for example, a monochrome (azole-IRU)-stilbene, or 
a bis(azole-IRU)-stilbene, A biphenyl derivative, 4 [ for example, ], and 4'-bis(styryl) biphenyl, A pyrazoline 
derivative, 1 [ for example, ], 3-diphenyl-2-pyrazoline, a bis(bends azole-2-IRU) derivative, or a coumarin derivative, 
for example, 7-hydroxycoumarin, is used (it is related with this). Refer to said 4th volume (1978) 213-226-page 
reference of Kirk-Othmer. Other suitable fluorescence colors are perylene colors which can excite under fluorescin 
(Fluoreszin), a rhodamine, or the daylight, and show red, yellow, or green fluorescence. Well-known commercial items 
are HOSUTASORU (trademark of Hostasol;HoechstAG), a RISA color (trademark of Lisa;Bayer AG), and 
RUMOGEN (trademark of Lumogen;B ASF AG). 

[0020] The color pigment which can be used by this invention is rthermal resistance, oxidation stability and migration- 
proof nature which should satisfy a series of following industrial requirements, lightfastness, weatherability, and the 
distributed possibility at the time of mixing. For example, the cadmium pigment (these color scales result in band 
greenish yellow - dark Bordeaux red) which consists of a cadmium sulfide for coloring of the polymethylmethacrylate 
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used advantageously, or consists of the mixture from a cadmium sulfide and a cadmium selenide is used. As a 
substitute of this cadmium pigment, it is advantageous that can use an organic color pigment (trademark of 
Macrolex;Bayer AG), for example, a macro REXX color, a solver PERUMU-color (trademark of Solvaperm;Hoechst 
AG), or a TERUMOPURASUTO color (trademark of Thermoplast;BASFAG), and these contain 0.01-3 % of the 
weight of acids which exist in a polymer matrix for light-fast amelioration (EP-OS450478 reference). 
[0021] The emitter of this invention has very uniform high and brightness in the place of the front face, i.e., the wall 
surface, and **** this about the combination of white pigments, a fluorescence color, and other colors by the case. The 
translucency of the emitter which increased on appearance by excitation of fluorescence compared with the emitter 
which contains the combination object of white pigments or white pigments, and a color chiefly when comparing with 
coincidence uniformly is acquired. 

[0022] For example, as for the outside front face of an emitter, the lighting means which may be an incandescent lamp, 
a series of incandescent lamps, or a fluorescent lamp seems to illuminate uniformly, direct within an emitter, and also 
when being arranged so that the light which comes out may be distributed to an ununiformity on the inner surface of an 
emitter. The white pigments and the plastics plate which contains a color and a fluorescence color by the case which 
forms an illuminant are several cm in spacing on ********** 0 f a lighting means, and can be put on a top, and the 
mark (Markierung) of the lighting means by the field of various brightness is not accepted on the outside of this plastics 
casting member. Since slanting incident light also carries out an excitation operation of fluorescence, the slight 
structure depth of an emitter becomes possible. The "structure depth" is the ratio (0:V) of the surface area [m2]-pair- 
volume [m3] of the emitter relevant to the minimum cross section X within the field where a lighting means exists [m]. 
In the ball or regular hexahedron uniformly illuminated with an ideal symmetric-property emitter, for example, 1 
lighting means arranged in central symmetry, this ratio (0:V) is 6:X. In the emitter, for example, a rectangular 
parallelepiped which is used especially to a neon sign, which is not ideal symmetric property, an ellipsoid, or a cone, 
this ratio is 0:V<6:X. In this emitter, in central arrangement, an outside front face is not illuminated uniformly, but a 
lighting means is in sight as above bright marks on the surface of an emitter. The emitter of this invention does not 
have this fault. 
[0023] 

[Function and Effect] The emitter by this invention which contains other colors by white pigments, the fluorescence 
color, and the case has the translucency (it measures as brightness by DIN5032 and Teil 1) which increased on 
appearance, and shows uniform lighting by the low energy expenditure to a lighting means. Therefore, the plastics plate 
which forms the illuminant which contains other colors by white pigments, the fluorescence color, and the case can be 
placed on ********** of a lighting means, without accepting the mark of the lighting means by the field of brightness 
which is variously different on the outside of this plastics plate. This means that the structure depth of the emitter which 
limits the high energy need of the lighting means in the brightness in the front face of an emitter which may match 
quite greatly therefore in the case of the uniform lighting of an emitter is reduced clearly usually, and this brings about 
clear ingredient saving at the time of construction of an emitter. 
[0024] 

[Example] It ****s in this invention, and if the plate from polymethylmethacrylate colored with a fluorescence color 
and white pigments by predetermined arrangement of a white fluorescent lamp is used, it will be by the practice 
method, namely, in the same lamp arrangement using the plate from polymethylmethacrylate colored with the color 
pigment, the brightness of one at least 3 times the magnitude of this will be reached rather than possible. These 
observation or a measurement result is applied to the transmitted light and the reflected light, the bottom of the 
exposure conditions that this has the same plate manufactured by this invention - ideal white and the ideal light- 
scattering matter ..********.. it means that a bright operation can be carried out. 
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